A polymorphism in the CYP1B1 promoter is functionally associated with primary congenital glaucoma.
Primary congenital glaucoma (PCG) is a childhood autosomal-recessive disorder caused by developmental defects in the trabecular meshwork and anterior chamber angle. These defects cause raised intraocular pressure (IOP) that damages the optic nerve and if left untreated, results in irreversible blindness. Mutations in CYP1B1 gene at the GLC3A locus (2p21) are associated with PCG. However, there has been very limited exploration of its promoter region. We resequenced the CYP1B1 promoter in a large cohort (n = 835) that included patients with PCG (n = 301), other primary glaucomas (primary open-angle glaucoma: n = 115 and primary angle closure glaucoma: n = 100) and unaffected controls (n = 319). We functionally characterized one associated variant by luciferase reporter assay using the trabecular meshwork (TM3) cell line. We found evidence of strong (P = 6.01 × 10(-4)) association of rs2567206 (T2805C) SNP in PCG and not in other primary glaucomas. Luciferase assay indicated a ∼90% reduction in CYP1B1 promoter activity in the risk-allele (C) compared to the other allele (T). The association of the risk allele was stronger in cases harboring homozygous CYP1B1 mutations (P = 3.42 × 10(-12)). The risk haplotype 'C-C-G' in the promoter had a strong non-random association to the previously characterized risk haplotype 'C-G-G-T-A' in the coding region. The independent effect of genotype at the promoter T2805C locus (P = 0.001), and the interaction effect of genotypes at the promoter and coding region mutations loci (P = 0.001) were significant for the presenting IOP of the worst affected eye. This is the first study that unequivocally shows the functional involvement of a CYP1B1 promoter variant in PCG.